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(57) Abstract: A thin-film semiconductor device of high quality is 
manufactured at relatively low temperature. A local heating structure 
is provided, and active semiconductor film is formed thereafter. The 
active semiconductor film is irradiated with a pulsed laser beam so that 
it may melt and crystallize. 
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m m m 

\^m^ntcmm^mwm^^m^mw:<DT^ y^m^mmt vxtsm vx 
^^mmmm bj^vx* (p-si tft) k^^s^^a^ 

«*5 0 nmS^Off^tCiSJBE'fb^*Bifli«fe (LPCVDfcfe) 5 „ ft 

(djIt^NlfOflfcX e C 1 jn^V-rl^-lF*- (^3 0 8 nm) SrflfUit LT^ife 

(p-Sii) i-fSo X e C 1 x^fi/v^f 
^ii^tT»©W#IttX*0. 139nm-^0. 1 4 9 n m _1 ^1*:$^ 

^— (cvdS) -^mmm, 

tammm (pvum kx^-tZo m^^^^mx^-vmm^m^x, 
&m w-b*M) -mum (?-bmmm) -*mfc &m&mmm 

5t#Mh7^^^ (MOS-FET) £«;£-M 0 *«*Of M*6*]R«: 
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mm u m&<Dism*mz.xv> -si tf Tm<^m%^mwmw^^m^ 

•So 
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m-m^mm) t Lxm^xmzmm^mftmmnmmjrmzM-rzo 
fi^<— *fs#c£, ^5: . i-xm&mm, n^^^-^t^ 

m^xm^mw-m^mm^it ^itum t , mm^it & nr^m 

L (jam) £ bfcB#M N ^M^SI^fll^XSXtt^^llXSfcr^iOllft 
«©ft^L HS (nm) J:H^#:gfffit«©«$L (jam) £$S< (L 

<l hs ) -r^^^mtm-r. x, 

Jn«i«MPISr^fifei-5„ MDl«©ft^L HS (urn) J4 7|ammjt^T (L HS 
< 7 nm) fls#3- Li\, ¥i*fr3feRSttffi#tf>ft $ J:IFJfMii?)I$}uffi 
ttfi, ¥&#^Si£t£^&<D^£L (urn) &mmtMtMk(D$: £ L HS (ji 
m) ©^@*£iT (L<L HS /2) fc ft S«K:«tt^3I^JBIXH:JS0f JnS» 

(|im) £ APM«?fMXSX«^- : ?-^iX@^T^mJPf«#C0'l'S 
W HS (nm) J:t>fc¥$#$S«^SR#©ffiW (jum) Sr^< (W<W HS ) -fS 

m&wmtf&-r 0 mffiMmmmnmwns dim) «t u t>*st3:««0>iiiw c^m) 

6 ^m@&£Ud§tt;ft,f£ (W<W HS - 6 fim) 3Efcl£FSL<, 8 fxm (W<W H 
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s -8 M m) g|K^(ttii»tfc5 0 Stt^flcWESrinXfSIR^S 
^SMftllt^^fnlti UTMBff*BM#^*^S«^-f-5 0 ^tf>X 

»25n m®SWJt 1 0 0 n m||£lTWJ b < > JSSWfcltt 3 0 n mfHtSJ. 
X 7 0 n mSg^T"e3b5 0 T««<?>J¥^« 1 3 0 n mgt^± 1 8 0 n m 

^tt¥*f«^x@«^ B H B ®^#ii^^ai-s^^^^#:!iJt«x@^ 

S(-itko# H B H M^f*Sf^^ H m^i^&^^f«^KX@^^^^^ 

x^#^^^f«^^sij^^mT^f B tt^^ii-t-5^i^^ttgfi:#xm^^ 

htz.^mfc^X\ ■?:<£> J?#.& 3 0nm«±7 0 nmlS^T^* bV>„ # 
^^tSWfeC'^T^^^^^fSiE^^Wfefe (LPCVDfe) 

&&n*mfcm& 1 . 5 nm/m i nm^T^^SV^^M^X^^^Tti, 
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mvmnizikM&mifi ixi o- 6 to r r&,rt^xmv, ^m^m^m<o 
mmmm&i nm/ s e cWK-iott, mm^th±^w^mmn^<D 
wtmm^-mm%:2xi o 16 cm- 3 mmsxT tteu§z>j&mmw:x&z> 0 

febtbSo mmg^&mjini^mfcmz^ y >mm (xecn 

if— a-3 0 8 nm) V ~? h l/~7 (K r F) rn^^-^V if— 

(l=2 4 8nm) £ So if — ft&MM bTfr^HSo 

^^tumxnm^mmmM^h, ag3 o ok^^^§#^ h b h ^*iit^ 

^K^^e*I^||-t-5^fa, Stt^^coff^-^rx (nm) 
X^(CT^It$^^^©#^B H B^*I«-e^®M«^^ p -si (nm" 1 ) i: Lfc 

mz* m&^mitmnmfr-x. (nm) ifm©it#^ p - Si (nm- 1 ) t 

0. 105<xxn p _ Si <l. 609 
0. 1 0 5 < xx|u p _ s j < 0 . 693 
0. 1 0 5 <xx|i p _ si <0. 405 

(-^Lv\ /-Vv* i/— if — % t ttttQ^^ iy^igi-SH^^-if— coMM 
mmVX^Zo Wf 5 Lfc5fecDfcftte3 7 0 nmWJ:7 1 0 nmilOTt 
fc<9. i f L< ft 4 5 0 n mSS^i: 6 5 0 n mSSKTt 5 0 
3S«^£/>Vl^ W— if— «Ste^5 3 2 nmm ^71^ if— 3fcftQ^ 
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6 

Nd : YAGW iiSWSE (S*5 3 2nm) (YAG 2 co bW&%Fir 
6) -^Q*^ yf^ItSNd : YV0 4 l>— if— ftO^— (IMS 5 3 2 

nm) , Q^^j/f^It5Nd : Y L F l/-f -^©IZSlf (tf 5 24 
nm) s Q^yf3SJgt5Yb : YAG^«©fr« (St 5 1 5 

±-V<Dm$dmm%mtfW L (nm) T«^^ Ll (mm) (D«7l7^»*^^ 

L L t>Ct-f S*SW L <Djt (L L /W L ) Sl0 0g±Tf§*^L<, Sift 
{dfiil 0 0 Oi^_b^S^§o /W^V"- if— jtec?i|B^i^fc^it5fiM*^/^— 
^^^S^^ISie^ 3 m J • cm^^m-HM^Offit^o JtbO^/V^ 
i>— if— 3t©fi*lRll!:i^»t5flait^/^— ft£^E©*:*:tt«:Bt5<fclt £ , 

^oi|isw L < £ % MBif*0^#O* $ L HS J: <0 % < , Mfjt«»ft $ 
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7 

1^)5 3 2 nm^^lLf:^ l/-if-^^f»#f«_h^^{t 6 

fl&tt^/l"? — mMit 3 5 0 m J • c m- 2 mjt^± 9 5 OmJ • cm~ 2 n^ 
T> U<ii4 5 0mJ • cm- 2 Mi:9 5 0 m J • c m" 2 ^OT> $ 

1/ N fl3 5 OmJ • cm- 2 SIW6 2 5 m J • cm- 2 g0^ IIWlCtt4 
5 OmJ • cm- 2 fMiti^Ui6 2 5m J • c m- 2 3ggErF"T?&5 0 

4) „ mo ^x»m^m{^mm(Dm%m^mv<imu mmz.mm±^m 
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Kmrnummm t mmmitm t <d m&&mmm &-t^-t= m 1 b ^n<ow- 
% a m-^mitm±\-rmmmm^vxm^m^m^ : mm^fz.±x\ mm 

M?\sxm-¥mfcmh^-y £ -ft%m!&is, z(Dmm&±.ifz> 0 0-^ 
xjft&'t&o m±^mMM(D^x^(DTKmmMmum^m^f^{t<D^^t(D 

m^&jfm-tZ) msAWfmm, msB^mm) „ »f5-r5*-c^^«^ 
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temmttimmffi<v&£xmm^%*>bttmz&j$£tvz> 0 lot, *m&mu 
wios^L dim) *mmumm(DntsL HS (^m) <D^mmur cl 

<L HS /2) ^^6l«^?Stt¥^ilx«Mm»W^nxjFML, 

^mitmrnm^mm^x^u^mm^m^^mm^^^m^mt^^ m 

-^^M^Bif^(D?fm^Jnx-r5m-^*#:»xxm t , fg-^fWlLt^ 

m (Si) (S i x Ge x _ x : 0<x< 1) W^^tl§ 
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t^i:J!ei5S3ilfi!l!S:S|--¥i#WO**H: 3 0 nmSfiEJLh7 OnmSlElTt 

-efc t> , h 9 * #tt^^f t -t- z>fe&¥mfcm<DK& h 2 0 n mss^± 

36^7 1 OnmmmXhZ><DX\ ^gfiDiiii Wlffit 
f«c$£if e ^XflB#(- 3tetf*aiaNr1\ -^}c^tt¥^f«{-«ft^^ eft v * t <D 

^i^^^^-ft-f-§-p-#JIWf©ff^-« 13 0 nmSlJ^ll 8 Onmffl 
^fcbyt^frSfliflH4««OftS*L (|im) tlfc^, Jfu^PiM#^ 
t^fttoS^ L (jim) (L~L HS ) tt<lil< (L<L HS ) -T5 0 X, 
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T^fjf^P!M«^^^^S#(^tt^#:Il^PXi-§ (HI 3 APDtBEL 03 B 
fcHB£b#So li^ »DilOf^L HS (|im) «7nm@SmT ( L HS 

ft $ It 5 [imtg^T^I ttv^o m 5 i~5 _h^^ ^tbS^TCO^ 

*n*MMf|oft£fc|»UT«\ ^frSSflKHtlH^oft^L (jim) l»fs« 
C0S$L HS (urn) ©^SSWT (L<L HS /2) t &3^^4^f£lJIX 
teJf m*PM*£APX^j$ U TKH:^*^1KStiffi*fi^ft $ Sr^fafcilW Ltl 
Bff*PM«^^fc^^^ x J.o^Blf*P^#ODft $^fcBB-r* f 'C?5£«Sr-^ 
*^{cStt^#^BISr*PX-rS0^^6<j-C&5 (H 4 AlilfBEk 04 B¥® 
El) c M^©^p<m^^^S^^#(^M*P»#^ft$^ftitMi-?>4 1 ^ 
T&&\c&?mi&%frZ> 0 ^oT, ^f*^«^t4ll^^^Fjf^PM«rt^^l- 

lR&Jlv\fc/h£ft^p ay-^H^aw^- (soi) iig^Miifc 
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12 

-So 

*SW HS (urn) £ *) t^^1tfiHft|g«60#BW (urn) £r@< (W<W HS ) ft 
f#<7^§W HS (jim) £Qi>¥mti&WfflSzffl&<DifBW (|im) ?rM< (W<W H 

(Dmw HS -t B ^^tt^StoipgW (fim) ^6nm^^iiM^VN (W<W 

HS -6^m) JtfctBtfS£F3;L<, 8(j.m (W<W HS -8^im) 5gjSE£*±*gfl>tt;h,tf 
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xm^M^f$ii£?»^ 

bi%% 0 j&w3.m#&m.fr'&t>-&x, ^gkM¥mmM%mmz.xffi§ } ik£itz>m 
tm^unt, m^m^m^vtc^mitm^mm^m^mx^ik^m-r^m 

m¥mfcmmk&&xm&*mftm : f&f&JM t -r % #re& § „ itboffii^^xm-e 

#^ffX©&^A/-Cg£X@-t?fc5 0 *X©^^ft^tL^^^X©9#(D^^ 

^flI^^il!fe^trSr^r B tt^^#i-S^l!fe^f H i4^#xm^^o^-#^fo 

flMtLTfr:bft50tfSM£LV\, M^tlttt^rtyyili (XeCl) 3=-* 
*y^r\s— if— a=3 0 8 nm) ^U^fy7y| (K r F) rc^V^U— if 
— a=2 4 8 nm) fcSofc V— if— 7fe^fflV>6ttS 0 ^ftKflg^i 

ts^sxm^^ H w^{«^^§^f C ^^^g|^^ A LTn pf&^spii 
$kMfcxfft>ti%ti\ mv*teMffo%mmmzxftt>tiz> 0 sft^a^^-cfTtoti 
»ffl?M«4 o o c cmm^±7 o o 'cgg^ro^iiasttsiBis 
t>tiz a mm^xMhti^^^mmm-±^mmiimt±^ 
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x^^feftS^JI^^M^ 

(S i) (S i x Ge x _ x : 0<x< 1) 

ft*£ft5¥3MMS>SC) X\ t«)f*(i2 0 nmmjh9 5 nm«T, £F 
tt<tt30 nmS^j^±7 OnmMTtfe^o 2 0 n m@S# JiOlRff ii* 

&Kffi5«^2 ooo c m z nm&,±<D±^ t£m®L&m^x 

^K¥^Sf±i«XaWb^ffiiia^ (CVDfe) &ffiW5©tf3«Hg-Cifc 
§0 {b#^t@*i^^f T^^9^-mSJ±^#Mt@Jt«fe (LPCVDS) 75£ 
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^xm<o, 2¥M*9£*tm&m& 1 . 5 n m/m i n nm&Tt ^mm^mxm 
j&ztixh, 3¥M*n i tmw-^*<DWtmm z fWk&% 2*1 0 16 cm- 3 nm^Ttf£ 

^Tf5i:i^ iIS(^H"5itM^l 2 0 s c cm/mTo r r 
(^fiH4^Sr 1 2 0 s c c mJ&mMfrfa\sftmz&tbftZ¥&JEtl& 1 mT o 

r r £j&5#^gm) fem&±<Dm\<^mnmt)%^vxm%mm\m-£ti% a 
^tcmWMmti^m^^mmx^immmmt(Di:hm^^mx\ mmm> 

©itas:Hriset-t-5^e>T?^r« 0 £tg®^2 ooo cm 2 ajiJM±«?cM* 

£ fi£o Tig <0 > # H B B W¥#f«^*i«3SS^ 1 n m/ s e c SS^T £ 5ofc4£ 

3iT»*»$tb^sjar^friii"e*>o-cfc, ¥^f* c f 3 ^^*^«^2xi o 
y ^ ^i© p e cvnmmtfej&mmft-mnQnmt ztixmzmzm <o mm 

^m^mcommmm^ o . 1 nm/ s e cM&±£&&5*^Rrtefc 

(^7^7^ (S iH 4 ) ^rMtt^V^^ (S i 2 H 6 ) ^ffiffi J^I^©1 
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16 



MMma^M}Mmmm&F(Dmuum-±2 5 o°cmjt^4 5 otst©ra-efc 

K^Hfefl* 2xl0~ 4 nm- 1 *H^± lxlO^nm" 1 gft^TT & 5 ft 

B3 7 0 nm»t, 7 10 nrngSTfeS. ^^{bX@fcM6t)^ft©#IS^ 



i*filt©Wt!j:lxl O^nm-'ggJ^Jilxl 0~ 2 nm-'n&UTXh 
"9, ^-T5^}±4 5 0 nmmjt^_h6 5 OnmggFiTi^S, *3B9^^S6 
^fttettWe-rSfcLte, «^f«(DJ¥^^ X (nm) i: L N fa&fcJMfcXm 

*mftm<Dmfrx. (nm) tilt^MiStlip.s, (nm" 1 ) feSfflS 
0 . 1 0 5 < xxn p _ s j < 1 . 6 0 9 

0. 1 0 5 < xx|x p _ si < 0. 693 

0.10 5 < xxji p _ s , < 0. 4 0 5 

^fe©BEHI4rx (nm) , WrBf x -etf>3St&<£: I (x) *M£©WJfc:W:!ftJte 

1 ( X ) / I (o) = e x p ( — |x pSi xx) (5^1) 
KflJt««fc l i pS1 *S2.1 0" 4 nm- l SlKJ:W ?S't4^f«^B^ H B 0 ^ § 
■^S^RrUfc-fbU, lxl 0- 3 nm- 1 MJ^±^-ti«^tt^#f«©J¥:^^2 
0 nm|iJ^«K t 2 yo^J^iO^^^^ttiJljj^^ flldg 

te¥*#JISI3S^IS*te;*jh,5«, #il§£&*]ft^©KJR«aS:;6$ l x l o ~ 1 n m" 1 

ft©rt4 o%mm&mmmmm^mmirz><Dx\ m^m^fm^itK^m^ 
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0. 1 0 5<xx|ii p _ Si 

xx|x p _ s j < 1 . 6 0 9 

xxjj, p _ s j < 0. 6 9 3 
xx^i p _ Si < 0. 4 0 5 

S*^BriSBi:J&S„ ^MlCV-f-)fc^Iltt§itttSI^3 7 0 nmJ^ 
±7 1 0 nm^TO^V^ Wf-)fe^t5o tt^Sfe^ASBfelt^&tf 
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^#CT*&5o ?^(Amorphous)^#^TO^^rSU, ||fJI(Polysilicon)J£#^J| 
i|l:tLTg5 0 H5d^^/0^H(-, 3 7 0 nm^b 7 1 0 nmOWl 

f»ft#M$5 3 2 nmtf5Nd F— 7°Y AG I/— if— t^H— UGiflSE (YAG 

H aS1 (YAG2.») =0. 0 1 7 2 3 nm _1 
H pSi (YAG2co) =0. 0 0 4 2 6 11m- 1 
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«si©WJiIl^llt5^/^ I-— If— bv^ 

S«4 5 0nmg^±6 5 0 n m^it^T t Sx. £<> 

ii^^t\ s*as* is' — if' — it\t.Q^4 y^mm-r^mw-m%m^xm^fh 

^«^P^Ti*^F^PM*_h(7)?St4^f««H§^^^B4-r S if 
— if— ISaSSrt-Tf^^-fe/^ (Xe) -^g^ (CI) 

« b o # 5 ^ > 55 less jg£ © «r b o # t> 5 %m&m fohtitc 0 <d 
mm^ht'h Lt^fc. r if — ateAsstt^Vfrsrsgifi ltm^pj! 

^z> 0 ^mmmtt^v^m^m-rz^fe, ^<DM\^mfamm-mx<Du-^ 
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%mmzmfr\^nz><D&*jri?vj* (n<d ^nwynj^ (y 2 o 3 ) t 

M^tvi-5;~^a (Ai a o g ) ^o*iMb*^SR^ufc^t?^A^&n(7)^s' 

MJ yj»T/V*~ ?i»;*f— ^ b (N d : Y AG) W— if — yt(D^~MM^. (Y 
AG2a))fe N St5 3 2nm) Xfe5„ 3£oX, *JS^PJ(Z)^^^X©-e{i^t4 
^^^E^^ttS^^/V^-^O^tt^ 5 %gJ|*iOYAG 2 coTfe^rS 
#^#:J»icflglti-5<OdS*fc3SU"CV>5 0 Q^-f vf-mfcls— If— <Z> l>— if— 

LTteNd^^t: K— ^Hfcfel^Y K— yS^fcUi, 

Nd-fM K— ^ftfctf^;^ Yb^t^ R-r^fc^^^W* 

LV\ ftoT^ftfttttYAG 2 (BOffitfi, Q^yf3Sjft5Nd : YVO 
4 ^— if — 3feO||-i^W« (t!5 3 2nm) N Q^^f yf^fitSNd : YL 
F l>— if— ^fi<DB— ffiBR& (M5 2 4 nm) N y^fitSYb : YA 

G V- if-^UXfUBW^ (feft5 1 5 nm) V-~if-ft £ ItftI 

S*«3te*ttflH4^^SM!l4r»S fcte^/v;* v— if— )fe(D^fe^#:JK Jh 
teX@^#Ht i/— if — ^ABJ^^M"?— &&©S#fc*Bffltf>*TRWIirc 

v^6cdx\ ^<D^/v^—mm (e 1/2 ) x^tt^f^iicD-^^ffi^^^ai 
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i^^/^^-^s (e 2/3 ) ) o mwM^*^*c-mma-3:±mmhft&ir 

^•TWf^^/i^-te (E Ab ) . itb(^»ss±PSfll:^^5 0 

^^m^^/v^r-^jt (e cm ) , ffitt^f»^»^i* 

^~%mfc*mfom<Dm^m<D&m^?£iz.mwi-f&m (e c j j: d ^m^^ 

%&m, fcft^3 7 0nm^±7 1 0 n mJ^T<^/l^3§^-r 6 ®f£ t'— " ^ 

^/u^e^m (e 1/2 ) ^Jim^^^^=¥-«jg (e a j £xrtj$z> 0 xvb 
^\^<\~ti/2mm^-^^-mm (e 1/2 ) (e 

cm) KT, j^Wte 2/3^S4^/v^— (E 2/3 ) £i±i*x^/i/^-aS 
(E Ab ) J^T, S®W^«2/ / 3^M^/^-^S (E 2/3 ) ^±T^^g4 
rc^/v^-^S (E CM ) KTi5i5 0 ^BffM«*-b^)^tt^#:flI^BS,*f 

^tb^^/v^i — if— %(D^m-m2/^mm^^— mm (e 2/3 ) 
^si^^/v^-a^ (e cm ) skT<Dmz, *mmmmxfe mm^mmm± 
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Onmg*T*5»#©, »«i±©SttWltfflt^lt§ YAG 2 

E SM = 1 0 0 m J cm -2 
E CM =6 2 5 m J cm -2 
E Ab = 9 5 0 m J c m~ 2 

E 1/2 = 3 5 Om J c m~ 2 

© 2 i>mm-r^mM^/^—^mn 

E 2/3 = 4 5 0 m J c m~ 2 
£ft5o fot, ^0T*Hii±Offitt^Sl±tKlt5 YAG 2 o*roaS 
LV^It^ywa^HMtt 3 5 0 m J c m- 2 SJ^-h 9 5 0 m J c m" 2 ©^ 
T~C\ «£ t)£P* U< «4 5 0 m J c m- 2 M?£LL9 5 0m J c m~ 2 ;|=lJt.^T\ 
j£VM2 3 5 0m J cm-Wi6 2 5m J cm" 2 MT, a3fttefc»4 5 
OmJ cm^gSW6 2 5 m J cm- 2 WT^i5 0 

±X(DMMmm-Z&W h (urn) T\ (mm) (Dlg^M^*^ 

t-r 5 (06- a) o mMmt&ft^M&jjmz.i&tfzmm d6- a ©A-AD 
mm) x(Du^-ftMM^*^-mmteMMm^<vmi® an6-b, +l l 

/2#fi) &lfcV>Tlfc— tSltcMiLTV^S (06-b) 0 

fe&g* 5 %£^fc, 9 0 %^|^*t?0^/Pd?— (¥ 

ips^iRi tci&tt 5 if®' (ni6-aoB-B nmw X*<D u—f—^tmM^/^— 

&BEtH6l3&ifc&tftfri>> (17-a) , &^tH&#VxmkM&&1r (0 7- 
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b) 0 m^fammtimtfzxmm&kms^facDu—^-ffi&m (07-b) # 
mmz. §@m-e«i £ *u#s ftmm^zv&h-f, ^^m^>h (07 

- b ^irHtS 0 ^^m^Blfg^MmtT»^ (07-b ^tt6±W L 
(EI 7 - a ) ^/V^-^Jt^cD^W]^ 5 £ ft 5 ^^ffl 

3 0 %gi^ b 9 0 %nma>m& l < , -^^fc±T^^ o^im 

igfc (07-a, ±W L / 2 Ht&) H 5 0 / 0 m£tf > b 3 5 £ ft5 D 0H*.fi*BW L 

= 10 0 fim©!^, 3 0 nmgS^fe 9 0 [imggtf 9 , _LT 

(D*»^fi 5 *im©g?tf> h 3 5 jimSft^a*HS„ ^tt^^IId^gt) 

ft^:fli[SrJR5fi:1li:dS|l& : - ftUTV>5*j&sa*ft*o ^»5©ttiltx^ 
5 Ufc*SS^0J-ea^fcmx.§"l'S^|B]»f®»^M (08 -a) #SW:£±|ll 

5) L L »c*|-fSi|B (MtM^iB&^i-S) W L ©J:b (L L /W L ) fcJffiJfcNfffcOjfe 

^TBiltAL L ^^-r?)Mi|'SW L (Di;b (L L /WJ tlOOll^im. 
^<Dtk (L L /W L ) ^lOOWiftiH #fl8tt©BRfcia*4giattfl8JWiH 

mmmw^-±5iimmm^b 5 0 o^mea^a^nsa^ ^m^n^-r^ t 

$t(D$t (L L /W L ) ttlO OMJ:, SJ&faKlttl 0 0 O^^i^M^tb 
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(Dlofa (MOSFETJ&fctfy-^- KW^M ^ tK— 7 h^V^^fr 
&bTt^tL«^^?S'|4«^*$^^^M-t-5^^#ift^— o (0 3) 

$L HS j;t9 1^:#< (w l /l hs >i) s MMmm(D&£L L i-±mm\immne> 

*MW HS J; B -k-tfrfcjzgK &< TteJ&fe&V> (L L /W HS >10 0) 0 ^/l^ U 

iW#©gIMIgu (x) r±*MMMIJl0>iB£43Bl d T (x) /dxtJtMt 
u (x) =k • dT (x) /dx (^1) 
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L c = u.t m =k'dT/dx't m (5£2) 

EdE/d x|JlJtM"t"So 

L c oc d E/d x (^3) 

%o mmxm^m^tcmm^mz.^t, yag 2 <»%&svv* u-^~%t l 

4ggE^S^:»S 3 m J • c m~ 2 • nm^S^^-CfcS 3 . 0 m J • c m~ 2 - jli 
m _1 Sit^b4. OmJ • c m -2 • i^m-^^^Bt^B^ltiliS^fR]— ©M^B^cft 
1M Xtt 1 iimmm&,± t &o fc„ X, ^^3c-m&mZCDM:M&& 10m 
J • c m" 2 • (im^tSA^ 2 0 J • c m~ 2 • nm" l ©£©R#fc«:l8lt|g;£|^ 
o^ B e Bi^ftf--f X« 2 |im^SW_h^±l^: Lfc 0 SiC^^/P^— «S4gBa©*± 
tt^ 3 0 m J • cm" 2 - jum" ^S^^^^^iPS^I^— ^jfe^^if-T Xf* 3 

mj • cm- 2 -nm-WUi:t^m\ «ft^E®**:fl£j&3 1 
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HU211 femmT\ 112i212 teT±MS§l> 113t2 13tti 
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20^ 2 2 0 fcfc<7*— HfeHfl^ 121i221 tt^— h«fe 115a£ll5 
c, 215a, 215c ttV— ^ • KKyi«, 115bi215b te^-T ^ 
122^ 2 2 2 teJUffiif&iidSI, 123M 24, 2 2 3, 224 
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i¥2 0 0 nm^±i^-r§ 0 ^T«:«Jl!l<t Lt©f{biill 1 2±«JE 
(LPCVDfe) fcflfc <9 ^JIST^iif JllSrJllff 5 0 n mSS±li U 

l 3 cbi-^o m-¥^{«^e$«^#:^gSttia^^$J;>9^^ 
l^im*< U *i#:gtffittfittft$*^llclttf-^I©tMS 
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±fc nTMrnmrn ^l-cecr-pecvd x <o miti&^Wk 114 &wm- 1 
6 0 nmmmmmir%o ^^xymmmmt vx<Dm^m^i 1 4±^m^ 
mttm listLtLPcvDffia?) $¥M*fmmm&mm son m@*±n^t u 

■eo^ltS^f j; 0 iS#i^T 6 0 0°C^T4 8B#KO»S«LTM 
tt^i»#:j»tl 1 5« a tt^#L, S^tt^MIl 1 5t.UTO^tS# 
I^^Pif^cl^i?/ l/MM (XeCl) ^ U— if— (tf 3 0 8 nm) & 

(2) g| 9 (b) ©II 

&fc«te*MIW8&£ Lt©#Miiil 1 5»kY t t r i urn A 1 u 
min urn Garnet ^Nd 3 Vty|: K-^Ufct©tft#*fJii bfc^ 
-if- (YAGl/-f-, Iftl 0 64nm) ftWKfeSrffll^fc V— if— 

(YAG 2 co U— if— N feft5 3 2 n m) 3fe 1 1 6 5 0 YAG 2 coifc© 

flaitffi^tt** 1 5mmt1l6 5 \im(D$:jfMW;Xmjj\*}fcM \^XntfVxM%fc 

y— * KW ^iRj^^B&spfir^'fcSo YAG 2 co if — ^©iffx^/^- 
^mU4 5 0 m J cm- 2 9, ffittM^It^ftf <©- 2 OHJCD^/lx 
* W-if— fW^lfeSo YAG 2 co W-if-BS|t«-t-t, — ■§150 YAG 2 a> 

-if—ftl 1 6 W£tt^ll#:§l£ LTOMilill 1 5IM$ti^^ s - 

§15© yag 2 co v— if-ft 116 fcmk^mfcmt 1st 
Kflz^tL-rsia-rs., stt»ii l-ccd#m h h b ^iii i ssrSjautYA 

G 2 co V" if' z/t 117 teTtt«IIi: LTOf{t;ti)gl 1 4^^^^ 
^fclI^^-^f^Bll 1 3tCP^IjX^^5o I-^tMl 1 3«YAG2coW 
-if-ft 117 bfc*^ 19 ?^it^±#i-5o ^mWWk 113^ 

b^ctii^ft^Sl 1 S^ft^j^i i 5 ^SU, 1 13E 
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ia$2nxnfab 2. 5nmMt\ ft;*T? 3 . 5 \imM^. t ft 3 0 
5 (3) H] 9 (c) ©IS 

YAG2 co If— ftl 1 6©^lt^J:6^tt¥^l^l 1 5 0fo B H ft^fe 
ofc^ N lStt^2»#r@^l 1 5 ±C^- MM t 1 1 E C R - P E C V D?i t i 
9 M^SfflJI 12 0 %mm 6 0 n m^STO-TSo M»Mi LT<DB6^a 

ill 2 0±i^/^5/^ y (TaN) I^5 0nm@ 

10 MtflTU 9^9 (Ta) JM4 5 0 nmgS±Sif§ o -^CD^ ^^b • V 
y^7-7^-fe^«3;«9Ji|BTaNm> Tal^-^ll 13©/^-^ 
Hi-^^Si^^^y^LT^ hStl 2 1 £-T6o #C^±fB^-h« 
til 2 1 t VX F1-~&f£.\!ZT?±zf#~kftZ^mVa4*^&'<$-Z<' 

i5 ^/uwmm^i 1 5 b&ge&-ai$id7&&f 5 0 

t*#iMT3 o o°c^T4B#r^o«a^jfei- 0 swjjf6igygEi 22^ 

LWX-rCVDfe (PECVDfe) tiUTEOS (Si (OCH 2 CH 
20 3 ) 4 ) t^m^m^^i Ufc&fl^*IRS:g|J¥ 5 0 0nmgSi|it5„ ft 

i!)Al W^^Lty^- FWy|il 23, 1 24WLT* 
ft^L^lO |imtf #SWiS 1 0 nmO^^^S L ^ 5 nm"T?WtfS 10fi 



WO 01/97266 



PCT/JPOl/04943 



30 

fife 5 SE-e fc S o K *-#3§ 93 tf>®Bi:£& td £ o T ffr£ $ tbfc L ^ 5 urn (D ^#{*^ 



WO 01/97266 



PCT/JPOl/04943 



31 

mi 



W/L = 1 0/1 0 Mm 








NMOS 


PMO S 


(cm 2 • V- 1 • s" 1 ) 


2 19 


12 2 


SHCBJE (V) 


0.15 


- 2. 2 2 


t^l/S/a^K'^!?^^ (V) 


0. 2 6 2 


0. 18 0 


W/L = 1 0/5 




NMO S 


PMO S 


StfaS (cm 2 • V- 1 • s- 1 ) 


3 2 1 


14 4 
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(c) YAG 2 co l/— IF— SfeSrHMt LTVN7^v>^f*iiff(DlS^i(#'l4 
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(cm 2 • V- 1 • s - 1 ) 
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0. 2 8 8 


kv'a/VK^^y^ (V) 


0. 3 9 3 


- 3 . 3 6 



in (a) , (b) N (c) «u *mm<Dnr.mMM*^~tmm¥mfcm 

«©»l3t^fe«r (1) , (2) , (3) 0)iKm5gi-§ 0 
(1) Hll (a) (DHU 
mtMffll<Dm9 (a) WlSii^-C&S. &K£L*rff&l. lmmOT 
^£t£2 1 1 £:JSl\ ^3&K2 1 l±tT*r#Ki UtW^n bny 
7 /^ft^t@*i«fe (ECR-PECVDfe) MtitiStm 2 12 
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&mm2 o o nmMiitSo rmmmt tt©iM*si2 1 2±^i&m. 

(LPCVDfe) J; t) # H B B ®5i*II^SlJi: 5 0 n m@g±£^ U 

213 ±\zrmmmm tttECR-PEcvD^ia!) §h t^ntn 214^1 

ffl 6 0 nmg«it5. Tligli \sX<Dffl\immm2 1 4_B^'|4^Nf 
f« 2 1 5 t UTLPCVDifetct 1 !) ^Hlf^StJjflSrBll J? 5 0 n m^Ut^l® 
^:©iii#B^T6 0 0°CtCT4 8 Bt^^^S^JfeLTiatSj^ft&^tt^ 

1 5K*±S^m.m (XeCl) ^v^rV— if— (Sft3 0 8 nm) 
T^H^EI* Ogl ft^Pil £^& 0 

(2) El 1 1 (b) ©Ig 

^»J1WEI9 (b) OIii^it&5c ^tt^f^IIcb LT©» B ti 
121 5»bY ttr iumAluminumGarnet t£N d 3+ -f 
£ K-^bfcfc^^-a^^t LfcW-if— (YAGI/>-f^ fgl 06 4n 
m) (Dm~Mm^^fz.U— if— (Y AG 2 co W— if— , ftft5 3 2 nm) ft 

2 16 Srfl^lti-So Y AG 2 o>^i#Jti0t:l$te:g:£ 1 5mm-Ciig6 5nm©ft* 

AG 2 co V- if— 3feCQ^M^^/l/ d r-^Jt«4 5 0 m J cm'^t^ YAG 
2 co U—^-m^m-r t-^(DY AG 2 co if-^2 1 6 te^t£^*f{«i; 
UTc7)#^ H B H ^^2 1 5 fc®Lm£tlZ>t)K m<D-$WYAG 2 co l/-if-ft;2 
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mfcmt LT(D#^ e H H ^ii2 1 5 lt-cy ag 2 & u—^f—yt 217 »r 
mmmrnt vx(Dmitmmm2 1 4tR»w$m, 1-^*12 1 3 

(-T»$tb^) 0 ^—^mmM2 1 3ttYAG2col^-f-)fe2 1 7$r©lfcLfc 
19 ffi.g£&±g-1-5 0 r O^— ^##:J^ 2 13^?) O^ttiB 2 18 ^f£^ 

mitm2 1 5{d^#L-c, m-*mm%2 1 3\&±(D^*mfam<DumK m 

m^2 1 5\H<Dumm^x^m^m^<DW^m^umm^mm m—* 
mm9k2 1 3 m±&f\-<Dmvk¥mfcm) ^bum^m^mm m-*mfaWk2 1 

(3) HI 1 (c) <vx.m 

YAG 2 co I/— If —%2 1 6 ©W(a5Stt^frl2 1 5 <Z>*£,IMb3rfTft 
o fc^ N t&|3?£tt^#:m 2 15J:(^b mUWk h LTE CR-PECVDft 
t«t!)tfttil2 2 0 £J»6 0 nmSS*i^i-§ 0 fulB^- LT 

<Dmk^mm2 2o±.^*^y?y>ymK&y)mk$i/#/v (ten) 11^5 

OnmMiltt, (Ta) fll&r 4 5 0 n m@Jt±f3S1-& 0 ^tf^ 7 

^- h • y y^97/f- fete «t i9±fBT a NIL Tal^^y^U^f 

- hsti2 2 i n:T<z)^f4^f«^ N ^(Dmi&^mzmm^mcDmMtm 

#2 1 9^*tb^V^^y- Mt@2 2 1 £7&£f-5 0 &fc_bJB^- hm«2 
2 1 £ LT K^~— ^fcifiT^-fe^ 9 ^ — hf^^ym^i 3-Z/&43r> K— 

tf^feteJ; t>*Tb&3K y— ^ • KW>"bB^2 15 a, 2 15c t^^/V 
^mm^2 1 5 b^|Sl^l«t5 0 il(7)B# s ^tt^ftrJ^^^CO^ 

i«T3 0 0°C^T4H#^©»®«i- o JirmWir tt7°7 

X^CVDS (PECVD^) &c£i9TEOS (Si (OCH 2 CH 3 ) 4 ) bWi 
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ft * <D m ffl 

2. tu!B^#:^»^ttW(Dft$^L (urn) ^Xfc0#fc, 
ttjfBMFjfAPf^a^§L HS (urn) «fc V i>&*mfcmW:^Vmi&<DM&L (ii 

m) (L<L HS ) foX.1rZ*&fflZki-Zn*&l&m<Dmm¥mftUL 

3. tufa^T-^lixs^T, 

4. tfna^pMtt^xs^T, 

mmmmMmmm^M^'Lus (nm) ^7^mms^r (L HS <7^m) ^ 

5. iutam^itxs^T, 

w-m^mvtmmmmmn^isL (nm) srtfjfBM»M©*$L H s (m- 

m) O^gSKT (L<L HS /2) t^5^^t&IB^tt¥#^^PX-rS 
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ffilBm^^ixm^TmiIB^B)f*n«t*oij'gW HS (fim) «fc D t>BJ8gf£««tf> 
iffiW (fim) £0< (W<W HS ) *PXi-6*^#tt^i-SW^iIlfB«c(7)«I$¥ 

8 . mm^m^mmm^mm^m^w dim) £ l?cb#k:, 

t&IB^^ilX^^T*u|BMBfAPf^a*^'l'iW HS (|um) J; 9 fcttfiHifcflfc© 
mw (^irn) ^6^im^it^X@< (W<W HS -6)^m) *PX"f-SlPSr#^:^i-S 

9. tfnB^^mxm^T, 

10. fl&iB^^mxmmr^ 

<0 1. 5p.mM^Xrt#J^S1-5^«Stt^#:^OPXi-§*^#m^ 
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1 2 . tufEU— ¥^fcm<Dm%-& 2 5 n mSg^l 1 0 0 n mi^Ttl)§* 
1 3. ffrfEfg— ^^COi¥^^)S 3 0 nm@Si^ii7 0 timgS^K^5*S: 

1 5. ffjfBTiRlJ»flIOjp^-^ 130 nmgMH 8 0nmgJ|gK'fc5* 
1 7 . fufE^^f«^J&X®^ 

t &ist*&&qmt -raff Mm 1 fB«<D»flg¥&#^ii<a$a5£:£8;„ 
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0. 1 0 5 <xxp. p _ si <0. 405 
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